This study was conducted to survey US pediatric specialists about administration of respiratory syncytial virus (RSV) immunoprophylaxis, communication patterns among physicians and parents, and barriers to access. Separate surveys were sent to neonatologists, pediatricians, pediatric pulmonologists, and pediatric cardiologists. Most physicians (≥93.5%) routinely recommended immunoprophylaxis to high-risk children. Most respondents (≥71.8%) reported that >50.0% of eligible infants and young children received each monthly dose throughout the RSV season, with the first dose most commonly administered before discharge from the birth hospitalization. To ensure receipt of subsequent doses, specialists frequently scheduled a follow-up visit at the end of the current appointment. All specialists reported insurance denials as the biggest obstacle to the administration of immunoprophylaxis to highrisk children. These findings may be used to improve adherence to immunoprophylaxis by enhancing education and physician-parent communications about severe RSV disease prevention, and by reducing known barriers to use of this preventive therapy.
Introduction
Respiratory syncytial virus (RSV) is the leading cause of infant pneumonia and bronchiolitis, 1 and is the leading cause of hospitalizations among infants and young children in the United States. 2, 3 In certain high-risk populations-preterm infants ≤35 weeks' gestational age (wGA) who are ≤6 months of age and children ≤24 months of age with bronchopulmonary dysplasia (BPD)/chronic lung disease of prematurity (CLDP) or hemodynamically significant congenital heart disease (HS-CHD)-the monoclonal antibody palivizumab has been shown to significantly reduce the risk of hospitalizations attributable to severe RSV disease. 3, 4 The American Academy of Pediatrics (AAP) publishes regularly updated recommendations for the use of RSV immunoprophylaxis to help reduce RSVrelated hospitalizations in high-risk children. The 2012 AAP guidance provided recommendations for RSV immunoprophylaxis use among preterm infants ≤34 wGA and children with BPD/CLDP or HS-CHD. 5 In July 2014, the guidance was updated, with the most significant changes being that RSV immunoprophylaxis use among preterm infants without BPD/CLDP was limited to those ≤28 wGA, and for children with HS-CHD its use was no longer routinely recommended in the second year of life.
Research on how palivizumab is used in clinical practice has been limited. In particular, how often RSV immunoprophylaxis is recommended by physicians, the reasons physicians do not recommend immunoprophylaxis in certain circumstances, and the communication patterns between and among physicians and with their patients' parents regarding immunoprophylaxis administration have not been well studied. Moreover, even though palivizumab use is recommended by the AAP, literature on how these recommendations translate into real-world clinical practice is limited.
Objectives
The objectives of the survey were to understand (a) the current clinical practice for the provision of RSV immunoprophylaxis by neonatologists, pediatricians, pediatric pulmonologists, and pediatric cardiologists in the United States; (b) the strategies utilized by these specialists to achieve compliance and their perceived barriers to access; and (c) how information regarding the need for RSV immunoprophylaxis is communicated between pediatric specialists and primary care providers.
Methods

Study Design
In early 2014, before the release of the updated 2014 AAP guidance, specialty-specific cross-sectional surveys were developed and administered online to neonatologists and pediatricians (online Appendix I; supplementary material can be found at http://clp.sagepub.com/supplemental), pediatric pulmonologists (online Appendix II), and pediatric cardiologists (online Appendix III) who practiced in the United States. This study was conducted in accordance with the Declaration of Helsinki and was consistent with International Conference on Harmonization Good Clinical Practice, Good Epidemiology Practices, and applicable regulatory requirements. Institutional review board approval was not required because this study involved the administration of surveys without disclosure of protected health information.
Target Population and Sample
All physicians who self-identified as neonatologists, pediatric pulmonologists, or pediatric cardiologists practicing in the United States and who were part of the American Medical Association (AMA) database were invited via email to participate in the online survey. The sample of pediatricians who received the survey was randomly selected because of their larger numbers when compared with the subspecialists. Physicians who recommended RSV immunoprophylaxis for high-risk children were eligible to complete the survey. Participants who did not complete the survey after receiving the initial email invitations were sent subsequent email reminders. All respondents had the option to accept an honorarium of $75.
For each group of neonatologists, pediatricians, pediatric pulmonologists, and pediatric cardiologists, the target sample size was up to 200 physicians, consistent with a recent survey of physicians assessing patient compliance with RSV immunoprophylaxis. 7 Obtaining responses from a large representative sample of physicians from each specialty, from a broad variety of practice types, and with various years of clinical experience and patient populations were the main considerations for this sample size.
Outcomes and Analytic Methods
Data were collected using structured and open-ended questions. The survey for neonatologists and pediatricians focused on preterm infants without CLDP or congenital heart disease (CHD), whereas the surveys for pediatric pulmonologists and pediatric cardiologists were specific to children with CLDP or HS-CHD, respectively. Outcomes from the survey pertaining to objective (a)-the current clinical practice of RSV immunoprophylaxis use by the respondents-have been previously reported in a separate publication. 8 The survey outcomes presented herein pertain to the questions that focused on objective (b)-that is, where eligible children receive their first and subsequent doses of RSV immunoprophylaxis, what strategies are used by physicians to ensure compliance, and what their perceived barriers are to RSV immunoprophylaxis access, and objective (c)-that is, how information on the need for RSV immunoprophylaxis is communicated between and among physicians and with parents.
Survey responses were analyzed separately according to specialty type. The responses from physicians indicating who they considered primarily responsible for prescribing RSV immunoprophylaxis, according to setting, were tabulated. A similar process was undertaken to describe the biggest obstacles to, and methods to facilitate provision of, RSV immunoprophylaxis. Responses to the survey were also used to explore how different physician specialists communicated with each other and with parents.
Results
Among the neonatologists (n = 4544), pediatric pulmonologists (n = 1010), pediatric cardiologists (n = 2382), and a random sample of pediatricians (n = 7311) in the AMA database who were contacted, 203 neonatologists, 138 pediatricians, 58 pediatric pulmonologists, and 156 pediatric cardiologists completed the survey. Their demographic and practice characteristics are presented in Table 1 . A schematic of the number of physicians who were invited, who initiated, and who completed the survey is provided in online Appendix IV.
Administration of RSV Immunoprophylaxis
Nearly all physicians in these specialties (93.5%-98.7%) routinely recommended RSV immunoprophylaxis, even when poor parental compliance was suspected ( Table 2 ). The most frequently provided reasons for not recommending RSV immunoprophylaxis varied slightly across specialties; overall, parental refusal and lack of or insufficient insurance overall were the reasons most commonly cited ( Table 2 ).
The majority of respondents (87.2% of neonatologists, 83.3% of pediatricians, 91.4% of pediatric pulmonologists, and 71.8% of pediatric cardiologists) reported that >50.0% of eligible infants and young children received each recommended monthly dose of RSV immunoprophylaxis throughout the RSV season. In addition, most respondents (78.3% of neonatologists, 92.0% of pediatricians, 98.3% of pediatric pulmonologists, and 100% of pediatric cardiologists) would start monthly dosing for those who presented after the RSV season had begun (Table 3 ). Between 18.2% and 32.8% of all physicians surveyed had recommended more than 5 doses during the RSV season; this was most frequently attributed to a prolonged RSV season or ongoing prevalence of RSV in the community ( Table 3 ). The proportion of respondents recommending RSV immunoprophylaxis for eligible young children in their second RSV season varied considerably by specialty, with a higher proportion of pediatric pulmonologists (94.8%) and pediatric cardiologists (95.5%) making such recommendations compared with a lower proportion of neonatologists (57.6%) and pediatricians (51.4%) ( Table 3 ). However, among the pediatric pulmonologists and pediatric cardiologists who reported recommending RSV immunoprophylaxis in the second season, 65.5% and 67.8%, respectively, indicated that ≤30.0% of children who received it in their first season also received it in their second season.
Most neonatologists (98.0%), pediatricians (73.2%), pediatric pulmonologists (89.7%), and pediatric cardiologists (80.8%) reported that their primary hospital provides the first dose of RSV immunoprophylaxis before discharge from the birth hospitalization during the RSV season. However, for eligible infants who remain hospitalized for an extended period of time in the neonatal intensive care unit before the birth discharge, fewer than half of these neonatologists (34.7%) and pediatricians (43.6%) responded that their primary hospital provides additional monthly doses of RSV immunoprophylaxis throughout the RSV season (Table 4 ). All specialists reported that subsequent doses of RSV immunoprophylaxis administered in the outpatient setting were provided at a variety of locations, including the respondent's office or clinic, through primary care providers or pediatricians, and at the patient's home via a home health agency (Table 4) .
Most neonatologists (98.0%) identified themselves as the specialist primarily responsible for prescribing hospital-administered doses of RSV immunoprophylaxis. This was affirmed by most pediatricians (85.1%), who also reported that neonatologists were the physician type primarily responsible for prescribing hospitaladministered doses of RSV immunoprophylaxis, followed by themselves (8.9%), pediatric pulmonologists (1.9%), and infectious disease specialists (1.9%). Pediatric pulmonologists also most frequently identified neonatologists as being primarily responsible for prescribing hospital-administered doses of RSV immunoprophylaxis (65.4%), followed by themselves (19.2%), and pediatricians (13.5%). In contrast, most pediatric cardiologists (59.5%) identified themselves as the specialist primarily responsible for prescribing hospital-administered doses of RSV immunoprophylaxis, followed by neonatologists (21.4%), and cardiac intensivists (8.7%).
Communication Patterns Regarding RSV Immunoprophylaxis Administration
When RSV immunoprophylaxis is administered in the respondent's clinic or office, most neonatologists, pediatricians, pediatric pulmonologists, and pediatric cardiologists (67.5% to 100%) reported scheduling a follow-up visit at the end of the current appointment to ensure receipt of subsequent doses (Table 5 ). Most (≥85.0%) respondents of all specialty types reported that they notified parents of missed appointments and that these reminders occurred most frequently by telephone. Moreover, even for doses they did not administer themselves, most neonatologists, pediatricians, and pediatric cardiologists reported that they notified parents of a missed follow-up visit, also primarily by telephone. Most pediatric pulmonologists (73.1%) and pediatric cardiologists (75.0%) reported using a facsimile or letter to communicate with primary care providers or pediatricians.
Access to RSV Immunoprophylaxis: Obstacles and Methods for Facilitation
For all specialist groups surveyed, insurance denial was among the 3 most frequently cited obstacles to getting recommended RSV immunoprophylaxis doses to patients (Table 6 ). Limitation in commercial insurance coverage was also one of the 3 obstacles most frequently cited by neonatologists, pediatricians, and pediatric pulmonologists but not by pediatric cardiologists. Other frequently reported obstacles included unclear eligibility criteria for neonatologists, parental noncompliance and the perceived reliability/unreliability of the infant's parents/caregivers for pediatricians, limitations in Medicaid coverage for pediatric pulmonologists, and parental noncompliance and communication gaps for pediatric cardiologists (Table 6 ).
Respondents of all specialties thought that checklists, electronic reminders, and additional education and training were valuable tools to facilitate provision of RSV immunoprophylaxis. One of the most frequently cited methods across all respondent types was written checklists or "cheat sheets" reminding respondents of the eligibility criteria (neonatologists, 22.2%; pediatricians, 30.4%; pediatric pulmonologists, 17.2%; and pediatric cardiologists, 16.0%). Electronic health record pop-up reminders were cited by 23.2% of neonatologists, 24.1% of pediatric pulmonologists, and 35.3% of pediatric cardiologists. Additionally, more training or seminars specific to risk factors provided to neonatologists and primary care providers were cited by 16.7% of neonatologists and pediatricians and 21.8% of pediatric cardiologists as a method to facilitate provision of RSV immunoprophylaxis. Pediatricians (18.8%) and pediatric pulmonologists (27.6%) highlighted insurance letter templates as another valuable tool to help ensure that high-risk children receive RSV immunoprophylaxis.
Discussion
To date, the available literature regarding the provision of RSV immunoprophylaxis in the clinical setting has been limited. This study identified the logistics of, and barriers to, RSV immunoprophylaxis administration and communication patterns surrounding its use among neonatologists, pediatricians, pediatric pulmonologists, and pediatric cardiologists. Recognition of the barriers to RSV immunoprophylaxis access and administration as well as identification of strategies to improve access and communication between physicians and patients' parents are important steps to enhance adherence to RSV immunoprophylaxis, and ultimately improve RSV disease outcomes.
Previous studies have demonstrated the importance of RSV immunoprophylaxis in reducing the risk of hospitalizations caused by severe RSV disease among infants at high risk. 3, 4 However, each dose of RSV immunoprophylaxis only provides protection from severe RSV disease for approximately 1 month; thus, the first dose should be administered at the start of the RSV season and the remaining doses administered monthly throughout the RSV season. 9 In the present study, a high proportion of all survey respondents reported that their primary hospital administers the first dose of immunoprophylaxis to infants before discharge from the birth hospitalization during the RSV season. This is beneficial because a delay in initiating immunoprophylaxis places susceptible infants at risk for developing severe RSV disease. In a study by Speer et al, 10 among infants who received their initial dose of RSV immunoprophylaxis in the outpatient setting from 2000 to 2004, the mean time to receipt of the first dose was 26 days (range, 1 day to >4 months) after discharge. Administration of the first dose before hospital discharge emphasizes its importance to parents and provides an opportunity to discuss the necessity of monthly doses. Assistance with scheduling follow-up visits can also facilitate compliance and adherence with timely receipt of subsequent doses. A small proportion of respondents indicated that the first dose of immunoprophylaxis is not administered by their primary hospital. Some possibilities include a hospital policy against predischarge dosing or the lack of routine identification of infants eligible to receive RSV immunoprophylaxis. In the present study, respondents reported that subsequent outpatient doses of RSV immunoprophylaxis are administered by a variety of health care providers, most commonly by primary care providers or pediatricians. However, a large proportion of young children with CLDP and HS-CHD receive their doses in the pediatric pulmonologists' and pediatric cardiologists' office or clinic. The varied providers and settings in which immunoprophylaxis is administered underscores the importance of ongoing collaborative efforts to coordinate patient care. Regular communication and partnership among specialists will help ensure that all eligible preterm infants and young children at high risk for severe RSV disease receive immunoprophylaxis throughout the entire RSV season without gaps in the monthly dosing schedule.
Parental understanding of the importance of immunoprophylaxis is essential to ensure that each recommended Other reasons include the following: all eligible children receive immunoprophylaxis (n = 35); continued return to location of sick contacts for immunization (n = 1); if insurance will cover cost (n = 2); and reluctance of managed care to approve for this age group in the presence of low risk (n = 1).
c Other reasons include the following: healthy infant clinically (n = 1); always recommend if necessary (n = 7); insurance denials (n = 2); and not applicable (n = 4). Other reasons include the following: child does not meet guidelines (n = 1); high risk is a variable term (n = 1); respondent does recommend RSV prophylaxis (n = 1); respondent noted that only Amish have refused prophylaxis; never had an allergy to any of the others (n = 1); and in the case where child was able to come off supportive care before 6 months in front of RSV season and <2 years old (n = 1).
e Other reasons include the following: respondent always recommends prophylaxis (n = 22); access to provider who administers RSV (n = 1); defer timing to primary care provider (n = 1); when child does not fit criteria (n = 1); family concerns regarding safety (n = 1); and insurance refusal to pay (n = 1).
monthly dose is administered in a timely manner. It has been previously shown that the strongest association of compliance with the receipt of all doses is parents' perception of the benefits of RSV immunoprophylaxis.
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Therefore, counseling parents on the purpose of RSV immunoprophylaxis, how it works, and the importance of adherence is also critical. 12, 13 Parents should be educated about the fact that RSV immunoprophylaxis provides passive immunization rather than eliciting an active immune response against RSV; therefore, immunoprophylaxis must be administered monthly throughout the RSV season for it to be most effective. Furthermore, providing re-education at each follow-up visit regarding the mechanism of protection and the importance of monthly doses to derive the full benefits of protection would be expected to bolster adherence to the dosing schedule and help prevent RSV-related hospitalizations. It is also important to address the fears and concerns of parents regarding possible side effects of immunoprophylaxis and to consider cultural backgrounds, religious beliefs, literacy, and language skills when counseling them.
An alternative setting in which to receive RSV immunoprophylaxis that has been shown to improve compliance is in the home, with the added benefit of convenience to the family. In a study of 1446 infants, 224 infants received the recommended RSV immunoprophylaxis at the pediatrician's office, and 969 received RSV immunoprophylaxis at home by a nurse every month.
14 More infants who received doses at home (98.0%) had subsequent doses given on schedule compared with those who were given doses in the pediatrician's office (89.2%; P < 0.001).
14 Furthermore, there was a significantly higher percentage of infants in the office setting group with an RSV-related hospitalization compared with those who received doses in the home setting (3.57% vs 0.93%; P < 0.001).
14 Although findings from this study suggest better adherence with home RSV immunoprophylaxis injections and a lower rate of RSV-related hospitalization as a result, it is important to understand that home-based therapeutic plans may not be practical to implement everywhere and that the need for insurance approval may delay timely receipt of immunoprophylaxis.
In terms of access to RSV immunoprophylaxis, survey respondents of all specialties reported insurance denials as the primary obstacle in getting RSV immunoprophylaxis to high-risk children. Health insurance companies consider several factors when determining coverage for RSV immunoprophylaxis. Because RSV immunoprophylaxis is only indicated for certain at-risk infants and must be administered during a particular time of the year (ie, the RSV season), most insurance companies require prior authorization. 15 It is important that pediatricians and other specialists are aware of, and Options valid for neonatologists who manage preterm infants in a NICU follow-up clinic after discharge (n = 92). b Other recommendations include the following: <32 wGA, 5 doses, 32 to 34 wGA, 3 doses (n = 1); 3 doses (n = 3); AAP criteria (n = 4); depends on current age (n = 2); depends on gestational age (n = 4); depends on risk factors (n = 2); depends on clinical factors (n = 1); and up to 5 doses (n = 1). educated about, the process of obtaining prior authorization and that this process begins promptly for at-risk children who are eligible and recommended for RSV immunoprophylaxis.
Health insurance companies can assist in improving compliance through the use of specialty pharmacies that provide access to RSV immunoprophylaxis. 15 In addition to providing the medication, specialty pharmacists can also counsel parents and assist with scheduling follow-up appointments. 15 Moreover, specialty pharmacies can collaborate with home care agencies to administer RSV immunoprophylaxis in the patient's home, which may further improve adherence. 15 A strength of this study is that respondents for the survey were selected from the entire pool of AMAregistered physicians. Their characteristics are representative of the overall target population. 16 Additionally, all individuals in the AMA physician master file who selfidentified as neonatologists, pediatric pulmonologists, or pediatric cardiologists as well as a randomly selected sample of pediatricians received the survey, maintaining generalizability and reducing the potential for selection bias. Response bias is an inherent limitation of survey studies and may have affected the findings from this study because the respondents of the survey may be more interested in RSV immunoprophylaxis than those who did not respond. It is possible that their responses may not be reflective of the general population of practicing physicians of these specialty types.
Conclusions
The findings from this study suggest that the vast majority of surveyed US neonatologists, pediatricians, pediatric pulmonologists, and pediatric cardiologists routinely recommend RSV immunoprophylaxis for high-risk children and that eligible infants receive their first dose before being discharged from the birth hospitalization Other responses include the following: no outpatient clinic (n = 1); does not provide immunization at office (n = 1); not applicable (n = 2); and phone call (n = 2). Other responses include the following: contact with PCP (n = 1); contact with pediatric subspecialty and family for next dose scheduled at current appointment (n = 1); respondent does not follow up (n = 1); follow-up with pediatrician (n = 1); respondent follows up at high-risk infant visits at 9 to 12 months of age, trusting pediatricians will ensure follow-up (n = 1); PCP's or pediatrician's responsibility (n = 5); NICU administration (n = 1); only ensure follow-up appointments (n = 1); registered nurse calls (n = 1); and visits in respondent's high-risk follow-up clinic (n = 1). m Other responses include the following: home health coordinates (n = 1); not applicable-inpatient only (n = 2); and phone call (n = 3). n Other methods include the following: clinic coordinators send letter and phone (n = 1); developmental clinic only (n = 1); and telegram (n = 1). o Other method includes the following: call center or registered nurse (n = 1). p Other methods include the following: notify pediatrician (n = 2), email (n = 1); phone if chronic no show (n = 1); and involve social worker for chronic no shows (n = 1). This section tabulates the top-ranked obstacles. b Other obstacles include the following: current guidelines (n = 2), all of our patients receive prior to discharge (n = 1), cost (n = 1), insurance approval (n = 1), medical issues (n = 1), no issues (n = 10), patient does not qualify (n = 1), refusal to vaccinate (n = 1), and surprise discharge before being able to give first dose (n = 1). Other obstacles include the following: physician apathy (n = 1) and verbose eligibility criteria (n = 1). f Other obstacle includes the following: hospital administration (n = 1). 
